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 Abstract. The present paper presents the comparative results of the organochlorine pesticide 
contamination of three types of sour cream having a fat content of 10%, 15% and 25%, gathered in 
two different periods of time, on the territory of the Bihor County. The purified fat extract has been 
submitted to qualitative and quantitative determinations through the gas chromatography method, 
using a complex standard with 20 compounds. The results aimed at the determination of the OCP 
incidence under sanitary veterinary surveillance [11] and the concentration for the compounds 
identified positively. The values of the maximum admitted concentrations have been exceeded, 
consistently, for Endrin and Endosulfan. However there is no real direct mathematic correlation with 
the fat percentage of the tested samples.  
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INTRODUCTION 
 
 As first necessity food, dairy products are the object of the test from the point of view 
of the chemical contamination in may areas worldwide where they have been used massively 
or where they are still in use [10, 13]. OCP, as lyposoluble compounds are likely to be found 
in foods with a high content of fat, such as sour cream. Previous studies of the same author on 
milk [3] and on the 15% sour cream type [1] are the proof.  
 
MATERIALS AND METHODS 
 
 2.1 Materials: For the study that makes the object of the present paper, we have 
chosen three types of sour-cream obtained from shared stock trading companies that process 
cow milk as raw material gathered from the surrounding area of Oradea town and sell both 
consumption milk and various dairy products.  
 Since this paper represents a research study and it is not the result of a control activity, 
we did not give the names of the companies whose products we investigated, but we coded 
them with letters and figures (Tab. 1). 
Tab. 1 
Codification of the samples of dairy products tested 
 
15% fat sour-cream 20% fat sour-cream 25% fat sour-cream 
SB1 SM1 SB2 SP2 SM3 SP3 
 
 2.2 Methods: The tested products consisting of 15%, 20% and 25% -fat sour-cream 
have been collected in two different periods, named P1 (06-07.2007) and P2 (01-03.2008) 
pursuant to the requests specific to the products [
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the composition, respectively fat content respected the due time-frame [18] and the 
recommended method for the dairy products [9],  that was performed in the Toxicological 
laboratory of the Environmental Protection Faculty of Oradea. The contaminants analysis has 
been performed both on fresh and frozen products since they took place at the Institute of 
Public Health from Cluj.  
 Since we analyse the lyposoluble contaminants, the phases to prepare the samples for 
qualitative and quantitative determinations are [6, 17]: 
 Fat separation was made through the reflux extraction: the fat was separated 
from the sample mixed in the mortar with anhydrous sodium sulphate by subsequent 
extraction with a 2:1 (V/V) mixture of methylen chloride: acetone under reflux. The 
extracts combined were evaporated under low pressure to obtain fat.  
 Purification of the extract was performed through partition with 
acetonitril/light ether and passing through the column with activated Florisil. 
 
 For the calculation of the OCP residues, the most highly recommended method in the 
literature was used, that is also required by the current legislation for the calculation of 
pesticide residues [14, 17]. This is the gas chromatography on capillary columns using a 
detector with electrons capture (ECD), the most sensitive for organochlorine compounds [4]. 
The injection was made in PVT system – vaporising at programmed temperature - using as 
splitting gas - He- with a 124 ml/min flow and ultra pure 99,99 % N2 as carrying gas. 
 
 2.3 Qualitative and quantitative calculations  
For the qualitative and quantitative calculation of the contaminants possibly present in 
the tested products, we used a complex standard. Notice the fact that the standard contains, 
with one exception (hexachlorobenzen), all the organochlorine compounds under sanitary-
veterinary (SV) surveillance in vegetal and animal foods, therefore in dairy products such as 
sour-milk. 
The fat extract from sour-milk purified, retaken in light ether was submitted to the 
chromatography under the same conditions as the standard test, as well as the blanks-test of 
the used reagents. 
For the quantitative determinations, we have used the value of the surface of the drops 
(compounds that have been previously identified as being present in the tested sample). In 
order to prevent possible calculation errors, we introduced the data we obtained through the 
automatic integration of the unknown tests and the used standard, in EXCEL calculation 
sheets, selecting only the surface of the drops we need, that is the compounds that were found 
from the qualitative point of view. 
For the accuracy of the quantitative calculations we have taken into account the values 
of the interest areas in the blank-test of the reagents and the recovery percentage of the 
residues – R – working under the same conditions as for the chromatography of the tested 
samples, but on separated fat samples to which we added a known amount of standard.  
 
RESULTS AND DISCUSSIONS 
 
 The results obtained in both periods of time for qualitative determination of the tested 
samples are written in Tab. 2. For a more clear view, the compounds identified in the 
analyzed samples were marked with red and the ones that were identified are not shown in the 
table.  
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Tab. 2 
Qualitative calculation of the OCP residues in 15% fat, 20% fat and 25% fat sour-cream 
 
Nr 
* 
 
OCP in the 
sample 
Retention 
time  
standard 
Retention time in the sample of that compound 
SB1 SM1 SB2 SP2 SM3 SP3 
06-08.2007 (n=12) 
1 α HCH 6.794 6.788  6.797 6.776 6.788 6.798 
2 γ HCH 7.977 7.966 7.961 7.962 7.853 7.966 7.979 
3 β HCH 8.384 8.380 8.379 8.386  8.385 8.380 
9 α Chlordan 15.285   15.262    
11 α endosulfan 16.087 16.064 16.084 16.062 16.076 16.060 16.086 
13 Endrin 18.14 18.132 18.157 18.166 18.132 18.120 18.145 
14 4,4' DDD 19.065       
16 4,4' DDT 20.521 20.518 20.519 20.532 20.4192 20.510 20.515 
19 Sulfatendosulfan 23.799 23.702      
01-03-2008 (n=12) 
1 α HCH 6.794 6.798   6.743 6.785 6.790 
2 γ HCH 7.977 7.961 7.968 7.9673 7.802 7.958 7.977 
3 β HCH 8.384 8.377 8.372 8.3782 8.826 8.388 8.384 
11 α endosulfan 16.087 16.084 16.084 16.077 16.080 16.073 16.060 
13 Endrin 18.14 18.138 18.153 18.154 18.122 18.126 18.150 
14 4,4' DDD 19.065  19.056     
16 4,4' DDT 20.521 20.509 20.528 20.541 20.412 20.5105 20.515 
19 Sulfatendosulfan 23.799  23.830   23.821  
     Legend :(*) – it refers to the elution order of the compounds in the samples, respectively in the standard 
 
The result of the quantitative calculations is shown in Tab. 3. In the calculation we 
included only the compounds that have been qualitatively identified in the studies tests, in 
relation with the 20 from the standard. The results were corrected by the recovery degree, R, 
previously determined [2].The toxic concentration, both the MRL value and the value found 
in the sample are expressed in mg of OCP/ kg of fat. 
Tab. 3 
Quantitative calculation of the OCP residues in 15% fat, 20% fat and 25% fat sour-cream 
 
Nr 
(*) 
OCP in sample 
 
MRL,  
 ppm 
The concentration found in the sample 
SB1 SM1 SB2 SP2 SM3 SP3 
06-08.2007 
0 1 2 3 4 5 6 7 8 
1 α HCH 0,1 0,0037  0,0074 0,0089 0,0070 0,0032 
2 γ HCH 0,075 0,0012 0,0018 0,0222 0,0168 0,0138 0,0041 
3 β HCH 0,2 0,0171 0,0259 0,0321  0,0345 0,0255 
89 Chlordan1 0,05   0,0119    
11,15,19 Endosulfan2  0,1 0,1094 0,0478 0,0984 0,0809 0,0578 0,0113 
13 Endrin 0,02 0,0196 0,0162 0,0144 0,0189 0,0146 0,0177 
1014,16 DDT 1 0,3099 0,1422 0,0271 0,0208 0,0243 0,4055 
01-03.2008 
0 1 2 3 4 5 6 7 8 
1 α HCH 0,1 sld   0,0111 0,0131 0,0079 
2 γ HCH 0,075 0,0041 0,0014 0,0405 0,0168 0,0152 0,0054 
3 β HCH 0,2 0,0215 0,0119 0,0201 0,0232 0,0025 0,0133 
11,15,19 Endosulfan2 0,1 0,0701 0,1962 0,0466 0,0755 0,0442 0,0194 
13 Endrin 0,02 0,0114 0,0966 0,0187 0,0178 0,0024 0,0248 
10,14,16 DDT3 1 0,077 0,2683 0,0421 0,0522 0,1588 0,0299 
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Legend: (*) – it refers to the elution order of the compounds in the samples, respectively in the 
standard; MRL -   maximum residues level; 1 -   cis and trans isomers sum, expressed in chlordane; 
2 -α and β endosulphane sulphase sum expressed in endosulphane; 3 -  DDT, DDE and DDD isomers 
amount expressed in DDT 
 
A - Referring to the types of OCP residues that were found positive and their 
incidence in sour-cream samples, the following aspects were noticed: 
• the pesticides that are found in all the studied samples, are the γHCH isomer, α 
Endosulfan, Endrin and  4,4’DDT; 
•  α and β isomers appear randomly, as period and type, in 83,3% respectively 91,7% of 
the tested samples; 
• Chlordan appears in the form of the α isomer in 8,3% of the samples . 
 
B - Referring to the concentration of the residues of OCP, that have been detected 
positively in the tested sour cream samples, the following considerations can be made:  
• α, β, γ isomers of HCH present residues concentrations much lower than MRL   
• in the only sample where Chlordan is present, it has a concentration much lower than 
the MRL value. 
• DDT (alone or with its isomers) can be found with lower values than the MRL value, 
but they are random. The values are between 3%÷ 31% of the MRL.  
• Endrin : 
o the concentration calculated in 16,7% of the samples exceeded the MRL 
values; in the SP3 samples from the second period, the concentration found 
was 4,8 times higher than the MRL values, representing the highest exceeding 
registered in the tested samples; 
o the concentration found in 25% of the samples was equal to the MRL value;  
o the concentrations calculated in the rest of the tested samples were lower than 
the MRL values but with the same range order; however 25% of these has 
concentrations very close to the MRL, between 81% and 89% towards the 
MRL.  
 - in one case (SM1, 01-03.2008) the value found is 4,8 times higher than the MRL, being 
the biggest exceeding registered for the tested samples.  
- in one case (SP3, 01-03.2008) the value found is equal to the MRL  
- in the rest of the tested samples, the values found are under the MRL value but they have 
the same range order, even up to 50% of the MRL.  
• Endosulfan (sum of isomers):  
o the MRL values was exceded in 8.3% of the samples and for 16,7% the value 
found was equal to the MRL.  
o in the rest of the samples, the values found have the same range order as the 
MRL value.  
 
This situation can have several reasons.  
The α, β, γ isomers appear in most tested samples in a different combination of 
isomers. This aspect is due to the use of this product for over 30 years which led to its strong 
diffusion in the environment factors. On the other side, the γHCH isomer as a sole form of 
Lindan or as a component of some combined insectofungicide has been admitted for use in 
the EU until 2002 and in our country until the adhesion to the European Union in 2007. 
Hence, it is likely to be found in the environment and in foods for a long period of time from 
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now on. Endosulfan is the only OCP that was still in use in the first period of tests because it 
has been prohibited only starting with 01.01.2008, so it is likely to be found in the tested 
samples. It has the lowest liposolubility of all the organochlorinated compounds under 
sanitary-veterinary surveillance, but it is transported by the environment factors and it will 
still be found in foods in a higher concentration than the other compounds because of its 
recent use [16]. 
Endrin is a stereoisomer form of Aldrin and Dieldrin and it has been prohibited in the 
same time as Dieldrin. However, its incidence in the tested samples is much bigger that the 
one of its isomers (being identified positively in all the samples) because it has a higher 
capacity of persistence and accumulation in the soil where it can be absorbed by the fodders. 
This way it can get in the animals’ food. It is part of the OCP group with a big capacity of 
bioaccumulation [7]. 
DDT (alone or as sum of isomers) is a pesticide that has been used massively and, 
despite the fact that it has not been used since the same period as HCH, practically it can be 
found in all the environment factors, therefore in  foods too, because of its bioaccumulation 
capacity. Moreover, it is used in Asia for the control of tropical diseases. 
The very low values found for Chlordan are due to the removal from the use ever since 
1991, so before Lindan, but also to the use on a more reduced scale than the HCH isomers. 
 
CONCLUSIONS 
 
The fact that the type of tested dairy products influences randomly the incidence of the 
apparition of HCH isomers could be easily noted. However, as a conclusion, the incidence of 
the organochlorinated compounds that appear constantly is very similar in all the types of 
dairy products and at the same time it is technically identical to the one found in the tested 
milk samples [3]. So, the fat content does not influence significantly the incidence of the 
organochlorinated pesticides in the dairy products tested. 
The pesticides that appear seldom in the tested dairy products are different according 
to the tested products since Chlordan appears in a 20% sour cream sample and endosulfan 
sulphate appears in a sample from each type, but it is expressed together with α Endosulfanul. 
Referring to the value of the concentration of OCP residues:  
In this matter there are different situations between the types of dairy products tested. 
Some organochlorinated pesticides have values of the residues concentration lower than the 
values of the MRL admitted for that compound in all tested types of sour cream. The α, β, γ 
HCH isomers, Chlordan and heptachlor fall under this category. Moreover, the type of dairy 
product influences the degree of homogeneity of the values of the concentration for β and γ 
HCH. 
Certain types of organochlorinated pesticides have concentration values of the residues 
both higher and lower that the MRL values admitted for that compound for sour cream. α 
Endosulfan and Endrin fall under this category. No direct mathematic connection between the 
fat content of the samples and the frequency of the exceeding of the MRL level could be 
observed. Anyway, in what regards the situation observed for the milk coming from the same 
sources as the sour cream [3], the sample contamination is more relevant, hence the increase 
of the fat content of that food influences significantly the concentration of organochlorinated 
pesticides. 
Regarding the collecting period, the exceeding values were more frequent and more 
consistent in the stabulation period than in the grassing period. There were no cases of 
pesticides for which all the calculated values exceed the MRL value. 
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The results obtained lead to the necessity to continue the studies undertaken on other 
types of dairy products, with a high fat content, as well. These studies are necessary especially 
because in Romania there is a lack of data in this respect while, on international level, a lot of 
such studies are carried out currently [8, 15].  
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